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Physical propecties of solid solutions and compounds in
refation to the enérgy of reaction of the components,  N. Mo ..
____Sirota. Doblady Akad. Nawk S.S.S.R. 78, 527-300I05T T
TeEnO-#, 48, 6100 .—The renction crergy can be charac-
terized mainly by the heat aof sublimation, the characteristic
vibration frequency of the atoms, the temp. dependence of
the heat capacity and other theomal consts. The clearest
relation between the reaction energy and thephys. propertics
is found for the properties that are related to the vibration
frequency. 7. Rovtar Leach
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SIROTa, N.N.
TR L
Development of processes of nonvariant isothermic conversion in
time. Izv.Sekt,fiz.-khim.anal. 23:70-89 '53, (MIRA 7:1)

1., Institut obshchey i neorganicheskoy khimii im. N,.S.EKurnakova
skademii nauk SSSR, -
(Steel--Metallurgy) (Crystallization)
(Phase rule and equilibrium)
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Jranslation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 291 (USSR)

"AUTHOR: Sirota, N.N.

TITLE: The Physicochemical Nature of Highly Coercive Alloys (Fiziko-
khimicheskaya priroda vysokokoertsitivnykh splavov)

PERIODICAL: Tr. Nauchno-tekhn. o-va chernoy metallurgii, 1955, Vol 6,
pp 152-203

ABSTRACT: The physical theories of the processes of magnetization and
He are analyzed. The maximum Hg of an isolated single-domain
ferromagnetic particle (IFP), and the effect of nonmagnetic or
weakly magnetic foreign inclusions in ferromagnetic material
upon its He are examined. The major types of highly coercive
alloys are dealt with, and the factors in the physical chemistry
defining their structure and magnetic retentivity are examined.
Theoretical analysis leads to the conclusion that high Hc values
may be due: a) to high values of the reduced constant of aniso-
tropy of the IFP, b) to the shape of these IFPs and the textures
due to their positioning (high H¢ values being attainable with
IFC having their long axes in the direction of magnetization);

c) to a heterogeneous structure due to the presence of a2 signifi-
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characterized by incompleteness of the transformation processes. high dis-
persion of the component phases, high stresses at the phase boundaries, etc,
Clarification of the conditions for obtaining high He in alloys is a most im-
portant question in the theory of metallic alloys, and one of general signifi-
Cence,
Bibliography: 94 references,

L.P.
1. Alloys--Magnetic properties--Theory 2. Ferromagnetic materials--Magnetic
properties
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SOV/137-58-11-21953
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 11, p 17 (USSR)

AUTHORS: Urazov, G.G., Sirota, N.N.

TITLE: Physicochemical Analysis as a Branch of General and Inorganic
Chemistry and Physics of Condensed Systems (Fiziko-khimicheskiy
analiz kak otdel obshchey i neorganicheskoy khimii i fiziki konden-
sirovannykh sistem)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchno-tekhn.
o-vo tsvetn. metallurgii, 1957, Nr 30, pp 3-36"

ABSTRACT: A detailed historical review of the origins of a new branch of
science, viz., physicochemical analysis (FCA), founded by N. 8.
Kurnakov. One of the conditions for further successful development
of FCA is perfection of the experimental techniques in physical
chemistry - the development of dependable and accurate instruments
for measuring various properties of substances. The problems in
FCA requiring solution singled out by the authors are the following:
theory of liquid and solid solutions, daltonide and berthollide phases,
phase diagrams of dielectrics, semiconductors, and heat-resistant
superalloys, and the FCA of the rare elements. 1. K.
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 11. p 197 (USSR)

AUTHOR: Sirota, N. N.

TITLE: Elastic and Thermal Constants of Solids in Relation to the Atomic
Interaction Energy (Uprugiye i termicheskiye konstanty tverdykh
tel v svyazi s energiyey mezhatomnogo vzaimodeystviya)

PERIODICAL: Sb, nauchn. tr, Mosk. in-t tsvetn. met. i zolota. Nauchno=-tekhkn.
©-vo tsvetn, metallurgii, 1957, Nr 30, pp 138-150 :

ABSTRACT: The relationship between the temperature coefficient of thermal
expansion a , compressibility x, specific heat C, and the lattice
energy was investigated. The following equation was adopted for the
energy of the atomic interaction: Ul = (-A/vm) 4 (B/V™), where V
is the volume of the crystal. It is shown that this equation satisfies
the relationship C =2a/kn. To investigate the temperature dependence
of C the oscillatory frequency-distribution function is approximated
by the following expression: dZ/dv =- A P exp(—~ a vn), where
vV is the frequency and dZ/dv is the frequency density. The fol-
lowing characteristic temperature is introduced: 0 = hvy/k where

Card 1/2 Yo 1s the frequency at which the function Z( v ) attains its maximum,
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SOV/137-58-11-23219
Elastic and Thermal Constants of Solids (cont. )

Formulae were derived for C ds a.function of T/6. With the aid of the ratio between
a and C and of the temperature dependence of C obtained it is shown that with
T=0 q= 8RVO/9mU0, where Uy and Vg are the bond energy and the volume at
absolute zero, respectively. On this basis a conclusion is drawn that can serve
as a measure of energy of the atomic bond in the lattice. In cases where Lindeman's
equation q Trhelt = const is Jjustified, Tihelt is proportional to the bond energy.

M. K.
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rranslation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 208 (USSR)

AUTHORS:  Sirota, N.N.,, Chizhevskaya, S. N.
\.""""'-'bwu .’ caees

TITLE: Characteristic Temperatures of Mg,Si, Mg,Sn, and Si (Kharakteri-
sticheskiye temperatury Mg,Si, Mg,Sn i Si)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i1 zolota, Nauchn. ~tekhn,
o-vo tsvetn. metallurgii, 1957, Nr 30, pp 175-191

ABSTRACT: The characteristic temperatures 0, the rates of propogation of
longitudinal (1d) ultra sonic waves V4, the modulus of elasticity E,

and the microhardness of Si, Mg,Si, and Mg,Sn were determined
experimentally. The compounds were obtained by the direct smeliing
of the components in a resistance furnace. 0 was determined by
X-ray diffraction from the ratio of the intensities of one line at two
different temperatures. V and E were measured on an ulitrasonic:
1
3t

flaw detector UZD-7N. crohardness was determined with a PMT-3
apparatus. For Si: a* = 4.58, 8 = 758°K, Vld' 107° = 4,82 cm/sec,
E = 5910 kg/mm?; for Mg,Si: 14.8, 398°K, 5.32,%nd 5430 respectively;
for Mg,Sn: 22, 206°K, 2.63, and 3940. 0 calculated by means of the
coefficient of linear expansion agree well with the experimental values,
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~haracteristic Temperatures of MgZSi. MgZSn, and Si

whereas those calculated by Lindemann's formula give incorrect values

Card 2/2
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SOV/137-58-11-~23383
rom: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 220 {USSR)

AUTHORS: iirota, N7 N., Belyayevskiy, V.I., Shmatova, G. P.

TITLE:

A Study of the Physical Properties of Solid Solutions and of Processes
of Aging in Al-Mg-Si Alleys Containing 99% Al (Izucheniye fizi-
cheskikh svoystv tverdykh rastvorov i protsessa stareniya splavov
Al-Mg-Si, soderzhashchikh 99% Al)

PERIODICAL: Sb. nauchn. tr, Mosk. in-t tsvetn. met. i zolota, Nauchno+tekhn.

ABSTRACT:

0-vo tsvetn. metaliurgii, 1957, Nr 30, pp 223-234

It is shown that the hardness, the modulus of elasticity, and the
electrical resistivity of alloys (quenched as well as aged) of the
ternary Al-Mg-Si system along a section of the phase diagram corres-
ponding to a constant Al content (990/0) exhibit minimum values when_
the composition of the alloys corresponds to a quasi-binary section
of Al-MgZSi (0.6 at. c}'oMg). It is concluded that the change in proper-
ties of the quenched alloys is caused by the presence of a short-range
order which is most discernible in the vicinity of the quasi-binary
section of Al-Mg,Si. The increase in hardness occurring on both
sides of the quasi-binary section after aging is attributable to an

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2"
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tion electrons,
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sov/137—58-11~23716
Measuring the Longitudinal Modulus of Elasticity at High Temperatures (cont.)

adapter with the S suspended from its needle. h Rochelle salt crystals
are used as the transducer and the receiver. e mounted in a
special quartz apparatus which makes it possibl

of natural frequencies in a vacuum and which is placed in a dismountable electric
resistance furnace. The temperature of the S is measured by 2 pt/Pt-Rh thermo~
couple introduced into the quartz apparatus through a Mo-glass &)robe into which
the thermocouple is welded. The apparatus is evacuated to 10" %*mm Hg- The

total error of measurements constitutes ~3%0. An analysis of the effect of the
size of S on the magnitude of E is given, also the experimental results obtained

with an alloy of Fe with 16%/0 Ni.
L. G.
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SOV/137—59-1-1352
Translation from: Referativnyy zhurnal- Metallurgy2s 1959, Nr 1, P 180 (USSR)

AUTHORS: M., Ginzburg: F. N

TITLE: A Study of the Physical Propertics of Bi-Sb Alloys
(lzucheniye hzicheskxkh svoystV splavov vismuta S gur -moy!

PERIODICAL: Sb. pauchn. t7- Mosk. in-t tsvetn. met. 1 zolota. Nauchno-tekhn
o-vo tsvetn. metallurgiis 1957, Nr 30, PP 283-291

ABSTRACT: Physical propert.ies (_lhermoelectric poweT: electrical resistivity.
hardness: microhardness, and modulus of elasticity) of 19 B1-5b
alloys were studied. The composition of the alloys varied from 0 to
100% in increments of 5 atom%. Rod-shaped specimens 4 mm n di-
ameter obtained by casting in 2 graphite mold were annealed at @
temperature of 2400C for @ period of 2 weeks- The shape of the
hardness and microhardness curves 15 typical of systems which form
a continuous series of solid solutions- The maxima of these curves
correspond to an alloy containing 80% Sb and 20% B1. A well-defined
maximum corresponding 0 an alloy with @ composition of 15% Sb and
85% Bi is observed in curves representing the electrical resistivity
Card 1/2 and the thermoelectric power as gunctions of the concentration ©
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sov/ 137-58-10-20802

Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 10, p 65 (USSR)

AUTHORS: girota, N.N,, ,Samsonov, G.V., strel'nikova, N.S.

TITLE: Electrical Properties of Some Metalloid Compounds and Solid
Solutions Thereof (Elektricheskiye svoystva nekotorykh metal-
lopodobnykh soyedineniy i ikh tverdykh rastvorov)

PERIODICAL: Sb. nauchn. tT: Mosk. in-t tsvetn. met. 1 zolota, nauchno-
tekhn. o-VvO tsvetn. metallurgil, 1957, Nr 30, PP 368-374

ABSTRACT: The results of measurement of the electrical resistivity
and thermoelectromotive force of 2 number of carbides, sili-
cides, porides, ni i and certain binary alloys thereof, all
in a Cu-containing vapor, and of preliminary determination of
the magnetic susceptibility of a number of two—component alloys
of these compounds are presented. The specimens for investi-
hot extrusion. The electronic structure of

the objects © i ion 1s used as the basis for discussion
of certain T€ sults of the WOT 1. Intermetallic compounds—-—Electrical

properties 2. Alloys—-Electr'ical properties R.A.
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: 20-5-14/ H
AUTHOR: girota, N. M.y Member of the AN Belorussian SSR
o —

PITLE: On the Dependence Upon Temperature of the Heat Capacity
of Solids (o temperaturnoy gavisimosti teployemkosti

tverdykh tel).

PERIODICAL: Doklady Akademii Nauk gssB, 1997 yol. 119, Nr 5y
PPe 901-903 (USSR)

ABSTRACT: At first the results of various previous works dealing
with the samb mentioned. The present peper
ghows & possi i £ the dependence

on temperature o i £ jds on the

agsumption of a i

frequencies.
puta

capacity, the author ¢

isotropic gsolid body.

pssumed here

may approximatingly pe written down. The authoT, howeveT,
describes the curve of the distribution of the frequencies
CARD 1/3
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_ 20-5-14/54
on the Dependence Upon Temperature of the Heat Capacity of -
Solids.

on the spectrum of the ogeillations by the approximated

equation

dz/dv = Av? eV

and this approximation apparently causes no great erroT.
Herefrom results

)
z = 3N = S Avpe'av av = Al (pﬂ)/mp+1
)

and further A = 5Nap+1/’f (p+ 1). The relation VY = p/« is

here true for the frequency Vg corresponding to the
maximum of the distribution curve. 8 = h vo/k = hp/ka

is then true for the characteristic temperature. Rext,

CARD 2/3
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On the Dependence Upon Temperature of the Heat Capacity of
Solids

expressions for the total energy of the oscillations

(i.e. for the internal energy of the solids) and for the
temperature dependence of the heat capacity of an isotropic
solid are given. These formulae are then specialized for
the case p = 2. The experimental data on the temperature
dependence of the heat capacity of various solids are well
deseribed by the here derived expression. The simplicity
of the law obtained here for the modification of the heat
capacity of the solids as a function of temperature offers
far-reaching possibilities for the application of this
theorem to different thermodynamical and other physical
computations. There are 2 figures and 8 references, 4 of
which are Slavic.

SUBMITTED: March 25, 1957

AVATLABLE: Library of Congress
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SOV/137-58-12—25017
Translation {rom: Referativnyy zhurnal. Metallurgiye: 1958, Nr 12, p 142 {USSR)

AUTHOR.: Syrota, N. N.

TITLE: On the Temperature Relationship of Thermodynamic Functions of
Solid Substances {O temperaturnoy zavisimosti termodinamxcheskikh
funktsiy tverdykh tel?

PERIODICAL: Sb. nauchn. tr. Fiz.-tekhn. in-t AN BSSR, 1958, Nr 4, 225-228

ABSTRACT: Instead of the generally accepted description of the spectrum of the

normal oscillations of a solid introduced by Debye in his specific-heat

theory the author employs the density of the distribution of frequencies
described by the following equation’ /d = A P expt-a") where v
is the frequency; A is the normalizing factor, exponents p and n are
constants characteristic of the given sohid, and a is relatedtoa
certain characteristic temperature ( -3 times smaller than Debye’s).
Formulae for the internal energy, free energy, entropy. and

specific heat of a solid were obtained.
v.D.
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SIROTA, N.N.; BERGER, L.I. B
Thermal conductivity of indium and gallium arsenides and

indium selenide and telluride, Inzh.=f1z.zhur. no.11:117-120
N '58, (MIRA 12:1)

1. Fiziko-tekhnicheskly inatitut AN BSSR, g. Minsk, 1 Institut
tevetmykh metallov i =olcta iment M.I, Kalinina, g. Moskva,.
(Hoat--Conduction) (Indium compounds) (Gallium compounds)

el )

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550820017-2"



‘M PASHINISEYV, Yu.l.

Determining the

cha.ractariatic tempe

A-RDP86-0051§R001550820017-2

B T e

rature and coefficients

of linear aexpansion for indium and galllum arsenides [with

sunmary in Englishl. Ingh.-fi
1, FMeiko
skiy fnstitut tsve

g. Moskva.
(Indium

tnykh ne

arasnide)

APPROVED FOR RELEASE: 08/23/2000

—tekhnicheskly institut AX BSSRH,
tallov 1 zolota

' 58,
(MIRA 11:12)
Minsk, Moskov-
Kalinina,

2.zhur, no.12:38-42

g.
jmeni M.I.

(Gallium arsenide)

CIA-RDP86-00513R001550820017-2"



/ /
- - - Ls EOR - 29 PVRFE X SISt 2 <

-

LUTHCUS: sirota, H. Wy snibayeva, A. Ve s/17o/59/002/1o/009/020
e ETErEE DN / 3115/3007 \
PITLE: The Occurrence of pislocations in Single Crystals of Silicon

PERIODICAL: Inzhenerno~fizicheskiy zhurnal, 1959, Vbl 2, Nr 10,
pp 57-61 (USSR)

ABSTRACT: In the present paper an experiment is described, which vas
undertoken with & viev of determining tne orientation end, ot
the same t{ime, also the occurrence, the character, and the
density of dislocations in a silicon.»single crystal by means o

the etching pethod. As etching agent), golutions of
KOH and NaOH with 2 concentration of from 20 to 405 weTe used.
The production of the samples is described. A% evcrygsection
the orientation of crystallographic directions v&s ‘Qeternined
by means of the vepigra i i n) method with an
accuracy of up to 10, Microph ns of the surfaces of
silicon after € oth NeQH-solution with aif-
ferent duration © i different ang;les
ol formed by the (111) pl (Fig 1) @s well
as a microphotograph and an vepigran” of a thin gection of the
silicon surface after etching for 25 minutes in & 30% aqueous
card 1/2 LaOH-solution (Fig 2) ave given., The nicrophotogrephs of the

/ /
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Crystalg of Silicon

gilicon curfaces after etching in a mixture of hydrofluoric
acid ond nitric acid (1:2) are also given.(Fig 5). The shape .
and the avnesyance of the oteh vatterns are duc to dislocations
and dcpond on the crystellogrephic orientation of the nicro-
section planc. 'there are y figures ond 3 refercences, 1 of
which is Sovict.

ASLSOCIATION:s . Belorusskiy gosudarstvennyy universitet im. V. I. Leniya,
g. Hinsk (Belorussian State University imeni V. I. Lenin,

City of linsk)
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L) THORS : sergor, L. 1., Sirota, No N 5/170/59/002/11/016/024
. p014/BO14
o A 5t
TITLE: Some Properties of the Alloys of the InAs’- InzSe3 System

PERIODICAL: Inzhenerno-fizicheakiy zhurnal, 1959; Vol 2, Nr 11, PP 102-105 (USSR)

ABSTRACT: In this artiole the authors study the heat conductivity and the
1inear expansion coefttciont of s number of alloys of the gquasi-
binary section of the vfn-As-Se system. The production of these

alloys and the device used to dstermineotheir heat conductivity

within the temperature range 8o’k - 300K were described in an
earlier paper by the authors (Ref 1). It is gshown that heat con-
ductivity decreases congiderably with increasing content of

In,Sey (Fig 1). The device used %o determine the linear expansion

coefficient was described in the article mentioned in reference 2.
The results contained in the diagram of figure 2 show an increase
in the linear expansion coefficient with rising content of In2533.

rTable 1 lists the coefficients of heat conductivity and expanaion
for the various temperatures. It may be seen that with rising
temperature the 1inear expansion coefficient of pure Inds in-

card 1/2 creases much faster than that of alloys or pure In25°5° In study-
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Some Properties of the Alloys of the InAe - In,Se, s/170/59/002/11/016/024
System B0O14/B0O14

ing the relationship between thermal conductivity and expansion

at 300°K the authors found the same relation between the square

of the expansion coefficient and the reciprocal value of heat con-
ductivity as V. P. Zhuze (Ref 2). Additional experiments performed
in the temperature range 100 - 300°K furnished the same result.
The corresponding values are summarized in table 2, The authors
thaenk No A. Goryunova and S, I. Radautsan for the samples obtained
from them and for their interest displayed in the present paper.
There are 3 figures, 2 tables, and 5 references, 3 of which are
Soviet.

ASSOCIATION: Institut tsvetnykh metallov i zolota im. M. I. Kalinina, g. Moskva
(Institute of Nonferrous Metals and Gold imeni M. I. Kalinin,
City of Moscow), Otdel fiziki tverdogo tela i poluprovodnikov AN
BSSR, g.Minsk (Branch of Solid State Physics and Semiconductors
of the AS BSSR, City of Minsk) la/
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tenparatures

Pamperaturs relationship between characteristic

an:pcoefficients of linear expansion ofegignigpfgggallinn, and
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MOLODTSOVA, L.V.; SIROTA, N.N.

Blectric conductivi'l‘:y- and magnetic propegieinogs;g;e::ug:;;z;;;n
farrites containing 43 and 45% !b203. Dokl, T 1)

e 13 (Yerrates—Blectric properties)
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GOLOLOBOV, Ye.M.; S]E?.(i‘l‘A, K.H. o

Characteristic temperature and coefgggig;t gf };;ear expansion of
gemmimo DOkl.m BSSR 3 n°.9-3 3 (Hm 13:2)

(Germanium) (Rxpansion of solids)
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MDIODTSOVA, L.V,; SIROTA, N.N.

ferrite cores con-
response of magnssiun-manganase e o
2:::::;; ug per cent 19203. Dokl.AN BSSR 3 no. 112480k

' (MIRA 13:4)
v (Perratea--Blactric properties)
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AUTHORS Sirota, N.N«y Berger, L.1I.

TITLE: Coefficients of Linear Expansion of Indium and Gallium Arsenides
and Indium Telluride, and Their Relation #0°~ -leat Conductivity
(Koefﬁtsiyonty lineynogo rasshireniya arsenidov indiye i galliys
i tellurida indiye i ikh svyaz' 8 tep10provodnoet'yu)

PERIODICAL: Inzhenerno—fizicheskiy zhurnal, 1959, Nr 5, PP 104-106 (USSR)

ABSTRACT: . The authors determined on coefficients
for InAs, InyTes and G ' temperatures in
Figure 2. The measurement were performed with a quariz dilatometer
in the temperature range from 100 %o 600°C. The character of the

tenperature of the coefficient value for imdium telluride
differs somewha that observed with arsenides, which is ex-
plained by 8 difference in the types of crystalline jattice. The
results obtained made it possible to confirm an assumption expressed.
by Ya.l. Frenkel' zfﬁof 5 [/, V.P.Zhuze Ref 6_/ and T.Ao Kontorovs

Ref 7_7 on the Telation between the coefficient of 1inear expamsiom
o and coefficient of heat conduct¥ivity ¥ - Figure 3 represents this

Card 1/2 relation which can ve ~nalytically expressed as follows}
o :

Zz
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- coefficients of Linear Expansion of Indium and Gallium Arsenides and Indium
Telluride, and Their Relation te- Heat Conductivity

which relation was proposed previously by V.P. Zhuze. The authors
express their gratitude 4o N.A. Goryunova, B.T. Kolom‘yets and ¥
T.A, Kontorova for their interest in the present investigation.
There are 2 graphs, 1 diagram and 8 references Soviet.

ASSOCIATIONS: Institud tsvetnykh metallov i zolota imeni Kalinina (Institute
of Nonferrous Metals and Gold imeni Kalinin), Moscow;
Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR (Sectiom
of Physice of Solids and Semiconductors of the AS Belorussiam
SSR), Minsk.
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PERIODICAL:

ABSTRACT
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$0V/170-59-6-19/20
Sirota, N.N. olodtsova, L.V.
questigation of Magnesium—Magganese Ferrites Containing 40% l‘e203
Inzhenerno-fizicheskiy zhurnal, 1959, NT 6, pp 116-120 (USSR)

In view of considerable technical importance of magnesium-manganese
ferrites and insufficient studies of their properties, the authors
undertook this attempt to jnvestigate the changes in their magnetic
characteristics due to changes in the HgO/MnO.ratio under constant:
Feo0 _content. Magnesium oxide, commercial jron cxide and manganese
carbdnate were used as jnitial materials whose relative concentration
4n various ferrites investigated is given in Table 1. Changes in
specific electric resistance, coercive force, maximum and residual
jnduction in dependence on the composition of the specimens -are

shown in Figure 1; changes in the values of Curie point, coefficient
of the square shape of hysteresis loops, initial permeability and

the area.of hysteresis loops in dependgpce on compesition are shown
in Figure 2, and changes of .induction ip dependence on temperature

in a field of 8 cersted are shown in Figure 3. Of considerable

CIA-RDP86-00513R001550820017-2"
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Investigation of Magnesium-Manganese Ferrites Containing 40% Fe203

interest is a peak in the curve of hysteresis loop areas at 20%
concentration of MnO.in Figure 2. Various shapes of hysteresis
loops are shown in Figure 4. The authors thank A.I. Gur'yanova

for assistance in preparing the specimens.
There are 4 graphs, 2 tables and 8 American references.

ASSOCIATION: Institut tsvetnykh metallov i zolota im. M.I. Kalinina (Institute
of Non-Ferrous Metals and Gold imeni M.I. Kalinin), Moscow;
Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR (Department
of Physics of Solids and Semiconductors of the AS Belorussian SSR);

Minsk.
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50V/126-7-0-12/24
QUTHORS:S}rgtaL N.N., Lekhtblau, Ye.A. and Smolyarenko, E.M.

TITLE: Influence of Ultrasonic Action in the Crystallization
Process on the Structure and Properties of Aluminium

Silicon Alloys

PERIODICAL: Fizika metallovVv i metallovedeniye, 1959, Vol 7, Nr 6,
pp 879-88% (USSR)

ABSTRACT: Experiments were carried out on the ultrasonic apparatus
of the Scientific Research Technological Institute (Fig 1).
It consisted of a generator, & 3 kW amplifier and a
magnetostriction transformer and rectifier. Twelve Al-Si
alloys were made for the experiments with the following
silicon contents:? 2.5; 53 7.3 10; 11; 11.6; 123 12.5%
15; 17.5; 20 wt.%. The alloys were heated to 250°C
above the melting point and were cast into a mould which
had been pre-heated to 400°C and dressed with chalk.
Control runs have shown that dressing with chalk has no
jnfluence on the crystallization process and the structure
of the ingot but it does prevent sticking to the mould
walls. Ultrasonic waves were applied up to the point of
Card 1/4°a5ting' The frequency of oscillation was 18 to 18.5 khertz,
changing during the crystallization process due to an

APPROVE :
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Influence of Ultrasonic Action in the Crystallization Process on
the Structure and Properties of Aluminium Silicon Alloys

increase in the quantity of the solid phase and to the
change in the acoustic parameters of the system. The
power supply to the emitter was 1.0 to 1.5 kW. As the
alloys changed to the heterogeneous pasty state at the
end of the crystallization process, the ultrasonic waves
were as a rule discontinued. After perfecting the method
a series of experiments with alloys of the Al-Si system
was carried out. Six ingots were cast from each alloy,
three being exposed to ultrasonic waves and three for
reference purposese. From these ingots, specimens were
made for tensile, impact and hardness testing and also
for macro and micro-sections. It was noticed that alloys
with low Si content (up to 7.5%) did not swell up
under the action of ultrasonic waves until the ingot had
completely solidified. The surface of the exposed ingots
was smooth and even, whereas the surface of the reference
specimens was rough., In Fig 2 the macrostructure of an
Al-Si alloy containing 2.5% Si is shown (a - non-exposed
and b - exposed specimens). In Fig 3 the macrostructure
card 2/% of an Al-Si alloy containing 11.6% Si is shown (a - non-

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2"
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Influence of Ultrasonic Action in the Crystallization Process on
the Structure and Properties of Aluminium Silicon Alloys

exposed and b - exposed specimens). In Fig 4 the
macrostructure of an Al-Si alloy containing 15% Si is
shown (a - non-exposed and b - exposed specimens).
In Fig 5 the influence of exposure on the change in
ultimate teunsile stress of Al-Si alloys with change in
composition is shown (exposed specimen - upper curve).
In Fig 6 the change in jmpact strength of Al-Si alloys
with change in composition is shown (exposed specimen -
upper curve, non-exposed specimen - lower curve). The
authors arrive at the following conclusions:
1) As a result of the action of ultrasonic waves on the
crystallization of Al-Si alloys, within the range 2,5 and
20% Si, a sharp refinement of the primary grain and
microstructure takes place.,
2) The ultimate tensile stress of exposed ingots increases
on the average by 11% and the percentage elongation by 75%.
3) A general increase in hardness and impact strength

card 3/4 of the alloys is achieved.
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Tnfluence of Ultrasonic Action in the Crystallization Process on
the Structure and Properties of Aluminium Silicon Alloys

There are 6 figures, 1 table and 3 references, 1 of
which is Soviet and 2 German.

ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zZolota imeni
M. I. Kalinina (Moscow Institute of Non-ferrous Metals

and Gold imeni M. I. Kalinin)

SUBMITTED: December 7, 1957 (Initially)
July 29, 1958 (After revision)
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AUTHORS: sirota, N. N., Academician, AS BSSR, sov/20-127-3-31/T1

~paskintsev; Tu. I.

TITLE: Dynamic Displacements of Atoms and the Linear Expansion
Coefficient of Aluminum-, ¢allium-, and Indium Arsenides

PERIODICAL : Doklady Akademii nauk SSSR, 1959, Vol 127, Fr 3, pp 609-611 (USSR)

ABSTRACT: In continuation of observations made by Sirota (Ref 1) the
connection between root mean square atomic displacoments in the
crystal lattice of the semiconductor compounds mentioned above

and the linear exp e investigated. FoTr the

determination of the ¢ igti e and the linear
expansion coefficient ne X-ray structural analysis
of the compounds mentioned were used. Table 1 shows the data

obtained from X-ray pictures, the centers of temperature inter-
vals for which the characteristic temperature § was calculated,
the logarithm of the ratio of the peaks of the blackening lines

T4 v
(ln :_[E- determined from the mierophotogran, root mean sguare of
2 —

the dynamic displacement u,%, the linear expansion coefficient &
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and its square. From the theory of the thermal dissipation of
X-rays by Debye-Waller, the connection of line intensity at
various temperatures (T1 and T ) is given by the express:.on

ln -——- = 161 (:T “T) Sin ’7’ (1), and the dependence of “T

.

AT mke
with (b(x)—Debye function, m - aversge mass of the atom X = ?

ep
on the characteristic temperature up = 3h [(b(x) + ] (2)
- h

and ¥, 1imit frequency of the atoms. From the relation (2), to
which attention had already been drarm by Ioffe (Ref 7), it n&y
be seen that with an increase of uT the characteristic temperature @
and thus also the threshold frequency decreasesS. Figure 1 shows

the dependence of u on T. The greatest u2 was found in the case
of indium arsenide, the smallest in that of AlAs. With increasing

temperature, u2 in the case of all compounds increases according
to @ similar law. Figure 2 shows the dependence of

CIA-RDP86-00513R001550820017-2"
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Dynamic Displacements of Atoms and the Linear Expansion SOV/20-127-3-37/71
Coefficient of Aluminum-, Gallium-, and Indium Arsenides

u2 on o(.2. The values are on a straight line passing through the
origin of coordinates. Thus, there is direct proportionality
for the investigated compounds within the temperature interval

of 200-650°. There are 2 figures, 1 table, and 7 references,
6 of which are Soviet.

Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut
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PHASE I BOOK EXPLOITATION sov /4893

Vsesoyuznoye gsoveshchanliye po fizike, fiziko-khimicheskim gyoystvam
- ferritov 1 fizicheskim osnovam ikh primeneniya. 33, Minsk, 1959

Ferrity; fizichesklye 1 fiziko-khimichesklye syoystva. Doklady

(Ferrites; Physlcal and Physicochemical Properties. Reports

Minsk, Izd-vo AN BSSR, 1960. 655 p. Errata s1ip inserted.
4,000 coples printed.

Sponsoring Agencles: Nauchnyy sovet PO magnetizmu AN SSSR. Otdel
£1z1kl tverdogo tela 1 poluprovodnikov AN BSSR.

Editorial Board: Resp. Ed.: N. N. Sirota, Academlcian of the
Academy of gciences BSSR; K. P. Belov, Professor; Ye. 1. Kondor-
skly, Professor; K. M. Polivangv, professory R. yv. Telesnin, Pro-
fessor; G. A. Smolenskly, professor; N. N. Shol'ts, candidate of
fhysical and Mathematical Sciences; E. M. Smolyarenkoj and
L. A. Bashklrov; Ed. of Publishing House: S. Kholyavskly; Tech.
Ed.: I. volokhanovich.
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Ferrites (Cont.) sov /4893

This book 18 jntended for physicists, physical chemists,
radlo electronics engineers, and technical personnel engaged in
the production and use of ferromagnetic materials. It may also
ve used by students in advanced courses 1in radio electronics,
physics, and physical chemistry.

COVERAGE: The pook contains reports presented at the Tnird All-
Union conference ©On Perrites held in Minsk, Belorusslan SSR.

The reports deal with magnetic transform electrical and
galvanomagne ferrites, gstudles of the growth

of ferrite single ems in the chemical and physl-

cochemical analys 1tes having
ystems

attraction, h c spectroscopy,
ferromagneti al principles of
using ferrl anisotropy of

electrical an t Mag-
netism, AS USSR (S. V. jy, Chairman d the con-

ference. dividual articles.
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TABLE OF CONTENTS:

WThe Third All-Union conference On Ferrites
ntroductory Remarks)

Turov, Ye. A., and Yu. P. Irkhin. Phenomenologlcal Theory of
the Electrical Conductance of Ferrites and Antiferromagnetics

Tyablikov, S, V. A Method of Calculating the Thermodynamic
Characteristics of Ferromagnetics in a Wige Temperature Range

Akulov, N. s, Theory of the Rectangular Hysteresis Loop

and A. I. Mitsek. Theory of the Temperature
tic Anisobtropy¥ constant of Ferromag-~

Vvliasov, B. y., and B. Kh. Ishmukhametov. Rotation of the
Polarizatlon P1ane of Elastlc Waves 1in Magnetically Polarized
Magnetoelastic Medla
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Anisotropy of Single Crystals of Iron-Cobalt Ferrites
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Rabkin, L. I., and Z. I. Novikova..

Nickel-Zinc Ferrites, Dependent Upon the conditions of

Synthesis and Thelr Content of PFec Ions 146
158
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. Sirota, N. N., and E. Z. Katsnel'son. Temperature De-
pendence of the Magnetic Permeabllity of Nickel-Magnesium-
Zinc Ferrites

' Mishin, D. D., N. T. Plastun, and E. E. Adamovich. Tem-
perature Magnetic Hysteresis in Nickel-Zinc Ferrites

Mishin, D. D., L. V. Nikonova, and T. I. Bychkova. The
Effect of Omnilateral Compression and Temperature on the
Magnetostatic Properties of Nickel-Zinc Ferrites

Kovtun, Ye. F., and A. S. Mil'ner. Magnetic Anomalies of
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Conductance of Nickel-Magnesium-Zinc Ferrites and Its
Temperature Dependence
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' $/194/61/000/003/040/046

¢ 52 D201/306
AUTHORS : _§££2§§L_§:ﬁ:} Lekhtblau, Ye.A. and Smolyarerko, E.M.
TITLE: Crystallization of alloys in an ultrasonic field
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,

no. 3, 1961, 20, abstract 3 E144 (V sb. Kristalli-
zatsiya metallov, M., AN 3SSR, 1960, 268-271)

TEXT: An investigation has been made into the effect of ultra- j
sonic oscillations at a frequency of 19 Ke/s on the process of
crystallization. The alloys Al~Si, Al-Cu, Al-Mg were heated to

about 50-100°C above their melting point and then poured into a

casting mould heated to 400°C. The mould was then screwed onto the
concentrator. The analysis of the samples thus obtained has shown

that the sedimentation shell concentrated in the upper portion of

the ingot under the effect of ultrasound and was evenly distributed
throughout its volume without ultrasound. By comparing the macro-
grzephs it was determined that sound makes the structurc of the ingot
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Crystallization of alloys... D201/D306

finer. The mechanical tests with samples show an increase in
strength by 10-15%. The effect of ultrasound results in dispersion
and in a uniform distribution of impurities and consequently in
even formation of crystals. It also increases the probability of
spontaneous generation of crystallization centers. 3 figures. 11
references. J Abstracter's mote: Complete translationf
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SIROTA, N.N.; OLEKHNOVICH, N.M.; SHELEG, A.U.

Distribution of electron density in silicon. Dokl.ANW BSSR 4 no.4:
14-147 Ap '60. (MIRA 13:10)

1. Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR.
(S8ilicon)
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Anmnonsé/ rota, N, N., Academician of the 8/020/60/132/01/042/064
A8 FSS*T“UT”Ehh

ekhnovich, N. M., B004 /3007
Sheleg, A. U, l

TITLE: The Determination of the Distribution of Electron Density in
Crystals 1i

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 132, Nr 1, pp 160 - 163
(USSR)

PEXT: The electron density distributiong and its value at a certain point
gx, ¥y, 2,) is determined by summation of "a three-dimensional Fourier series

1). The number of terms in this series is limited by the number of experi-
mentally determinable reflections. The authors mention the methods which were
suggested for the purpose of further increassing the precision of the deterni-
nation of electron density (extrapolation of the f-curve,introduction of & ~
temperature coefficient), and point out the errors arising in this connection.
They then explain their method, which makes use of the value of the atomic
scattering factor, which may be determined by means of CuK-{radiation as well
as by less hard radiations. The authors divide the value of the scattering
factor into two parts with a density distribution_?;(?)'and gz(?), where;%i(gn
corresponds to the density of the electrons near the atom and is describ by b*///
card 1/ 3
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The Determination of the Distribution of s/020/6o/132/o1/o42/064
Electron Density in Crystals B004/B007

the Gauss function_g;(;) = A exp(ﬁirz)o‘f (?). on the other hand, corresponds
to the electron density of the outer elec%rons, which, in the case of high
reflection indices, cause only a slight change in the course of the f-curve.
Figure 1 shows the course of the f1-curve and the f2—curve for diamond, where
f - f1 = f2° f2 corresponds to the unknown densityf2 of the outer electrons,
which may thus be determined from the differe%pe. For the electron density in

an arbitrary point of the crystal, §(?3 = §1( ) + g’z(?)° This equation is ex-

panded into a series (6). Pigure 2 shows the results obtained by calculating
the electron density for diamond in the direction]j11 according to the
method suggested and by means of a temperature factor at 7500°K and 20°C.
Figure 3 shows the calculation for the points 0, 0, 0; 1/8, 1/8, 1/8 and 1/2,
1/2, 1/2 according to both methods between O and 15000°K. There are 3 figurei;/k/

and 18 references, 7 of which are Soviet.
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The Determination of the Distribution of 5/02¢/60/132/01/042/064
Blectron Density in Crystals B0O04/B00T

ASSOCIATION: Otdel fiziki tverdogo tela 1 poluprovodnikov Akademii nauk BSSR
(Department of the Physics of Solids and Semiconductors of the

Belorussian Academy of sciences) LJ///

SUBMITTED: January 5, 1960
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AUTHORS: girota, N, Moo Academician of the AS BSSR and Tonoyan, A.Ao

I

TITLE: Visualization of Dislocations and Some Forms of Etch
patterns Q& Single Crlstals of Silicon
/ \,
;>X, No. 6,

PERIODICAL: Doklady A;gdemii nauk SSSR, 1960, Vol.
PPe 13971398

TEXT: The authors thoroughly studied the etch patterns produced on gili-
con samples by dislocation and other disturbances (Ref. 1) The samples
were cut out of single erystals in the (111) plane, The orientation of
the crystals was carried out by means of an apparatus described by

I. Ye. Voytsekhoviche. The mechanical polishing was followed by & chemical
polishing with a mixture of concentrated hydrofluoric, nitric, and acetic
acids at 30 - 35°C (for 2-3 min), and then by etching in a dilute acid
solution (for 1.5 - 2 min). The etch patterns are described, and their
microphotographs are shown in Figs. 1, 2: right- and jeft-handed gpirals
which, externally, often change into %riangular terraces; spirals with
new spirals becoming visible at both ends in planes perpendicular to each
other; superposed terraces; and (in XOH) polysgons with sides parallel to
Card 1/2
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Visualization of Dislocations and Some Forms $/020/60/134/006/026/031
of Etch Patterns on Single Crystals of Silicon B004/B054

one another, Measuremenis showed a decrease in microhardness near the etch-
ing furrows (Table 1), There are 2 figures, 1 table, and 5 references:
2 Soviet, 1 US, 1 British, and 1 Japanese.

BSSR
(Branch of Solid State Physics and Semiconductors of the
Academy of Sciences BSSR)

ASSOCTIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk ‘//

—

SUBMITTED: June 17, 1960
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TITLE: pistribution of the Electron Den
PERIODICAL: Doklady Akademii nauk SSSR,

pp. 1176-1178
TEXT: The author systematically investigated the dis

onductors. The present p
jc scattering fac

density in semic
termination of the atom

E :hi and of the distributi
i

was carried out
60 o

vestigation
up to 5-8up (resistivity
Cu Ka radiation at room

corder. A 20-p thick ni
sity Ihkl was calculate

(EPP-09)-type recording electro
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86843

s/ozo/60/135/oos/o34/043
B0O04/BOTS

of the AS BSSR and Sheleg, A. U.

sity in Germanium

1960, Vol. 135, Noe 5
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me results of the de-
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Distribution of the Electron Density in 5/020/60/135/005/034/043
Germanium v BOO4/BO?5

values, the Ihkl of Ge was compared with the 220- and 311-lines of Si and

NaCl, which served as standards. The absorption coefficient of Ge was de-
termined from the reduction of the intensity of the primary beam during its
passage through 50-200 p thick lamellas. Resultg are given in Figs. 1, 2,
4. On the level of electron density of 1.5 el/A3 a Ge-ion diameter of

0.5 A is obtained, and on the level of 0.05 el/A3, one of 2 A. For a com-
parison, the corresponding values for diamond (0.20 - 0.25 and 1.25 4) and
silicon (0.4 and 1.75 A) are given. Yu. N. Shuvalov is mentioned. Thers
are 4 figures and 6 references: 3 Soviet and 3 German.

ASSOCTATION: Otdel fiziki tvercogo tela i poluprovodnikov Akademii nauk

BSSR (Department of Solid-state Physices and Semiconductor
Physics of thé Academy of Sciences BSSR)

SUBMITTED: September 10, 1960
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A061/A101

AUTHOR: Sirota, N. N.

P e

TITLE: On some basic problems of the theory of crystal origin and growth

PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 7, abstract 8ES9
(In collection: "Rost kristallov, T. 3", Moscow, AN SSSR, 1961,
511 - 213. Discuss., 214 - 218)

“TEXT: peficiencies in modern conceptions of erystal origin and growth
are considered. It is noted that many theories of crystallization do not take
into account, among other factors, the probability of nucleation as -depending
on the composition, the ordering degree of initial and nascent phases, and the
probabilities of concentration fluctuation. The role of dislocations in the

surface layer of the growing crystal. also requires a careful analysis.

- [Abstracter's note: Complete translation] ,\//
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AKULOV, N.S., akademik; GINZBURG, A.S., doktor tekhn.mauk, prof.;
"KOSTERIN, S.1., doktor tekhn.neuk, prof.; LYKOV, A.V.,
akademik; POMERANTSEV, A.A,., doktor fiziko-materaticheskikh
nauk, prof.; SIROTA, N.N., akademik; SHEVEL'XKOV, V.L., doktor
o ——

tekhnw, ?1'0 . .

Aleksandr Savvich Predvoditelev; on his 70th birthday. Inz.-fiz.
zhur. 4 no.12:1064308 D 161, (MIRA 14:11)

1. Akademiya nauk BSSR (for Akulov, Lykov, Sirota),
ya (Predvoditelev, Aleksandr Savvich, 1893-)
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s/020 61/136/003/025/027
Zl'_"-'oo ”"'3, [O43, |‘5° BOO4 BO56

AUTHORS: Sirota, N. N., Academician of the AS BSSR, and Olekhnovich,

TITLE: Electron Density Digtribution in Indium Arsenide

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 3,
pp. 660-662

TEXT: It was the purpose of this work to c&g&%%y the factors to which the :x<

specific physical properties of arsenides A with sphalerite structure
are due. This concerns the gsemiconductor properties, the markedly high
carrier mobility, and the great width of the forbidden band. The study

was carried out on a ecrystalline InAs (the synthesis is described in Ref.1),
which was ground to fine powder (6 - 8u). X-ray diffraction patterns were -z
made at room temperature, and Cu Kx-radiation by means of a yPC-50-¢ mﬁ
(URS-50-I) apparatus. From the experimental data obtained, the following

was calculated: The square of the structural amplitude F2 and the atomic
scattering factors fy, and fyg. Herefrom, the distribution of the electron

card 1/@
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Electron Density Distribution in Indium 5/020/61/136/003/025/027 \/X<
Arsenide B004/B056

density was obtained. Fig. 3 shows the distribution in the unit cell of
InAs in the plane (110). Fig. 4 shows the same in the plane (110) and the
direction [11{]and E15]. The results obtained are discussed. Special
attention is drawn to the "bridge" of the electron density, which takes

its course in the direction [311 %n the interval 1/2 1/2 1/2 - 3/4 3/4 3/4,
attains a value of 0.20 electron/A’ at 5/8 5/8 5/8, and drops at the point
3/4 3/4 3/4 to 0.03 eletron/A3, This "bridge" does not exist in germanium.
The "bridge” between the coordinates 000 and 1/4 1/4 1/4 in the direction

[11ﬂ was observed also in germanium, silicon, and diamond. The data
obtained will contribute towards clarifying the interatomic interaction
in InAs. There are 4 figures and 5 references; 4 Soviet and 1 German.

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Department of Solid-state Physics and Semiconductors
of the Academy of Sciences BSSR)

SUBMITTED: September 16, 1960
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AUTHORS : sirota, N. N., Academician AS BSSR, and Olekhnovich, N. M.

TITLE: Electron Density Distribution in Gallium Arsenide

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol, 136, No. 4,
pp. 879-881 0%\

TEXT: The specimens used for the experiment were purified by zone melting.

X-ray pictures were taken by CuKa radiation at room temperature and

recorded by a YPC-50 (URS-50) recorder and a Geiger-Miller counter. The

line intensity was calculated from data recorded by the automatic

potentiometer 20NM-09 (epp-0 ;. The amplitude squares (F2) were calculated

for three types of lines: (F%), (Fg), and (F2). The atomic scattering

factors f for gallium and arsenic jons were dalculated for given F2 (Fig.l.

Fig. 2 shows the logarithm of the atomic scattering factors as a function

of Sxl. If 212 >12 for arsenic and 2h21 > 10 for gallium ions, ln f

is a linear function of !Ehi. Fig. 4 shows the electron density
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Zlectron Density Distribution in Gallium S/020/61/136/004/023/026
Arsenide B028/B060

distribution among the ions Ga-As-Ga in the direction [11{](Fig. 4a), and
among GaAs ions in the direction [ﬁ1§](Fig. 4b) in the (110) plane. In the
plane (110) between neighboring Ga ions and As jons in the direction

[111] , one finds "bridgest with increased electron density with a
pinimum value of 0.49 el/A3 between the points 000 and 1/4 1/4 1/4.
gimilar "bridges' are observed in SiOz, Ge, and InAs crystals. In GaAs and
InAs, electron density almost vanishes in the direction [j1£]near the
points 3/4 5/4 3/4. In addition there are no npridges" in GaAs in the
girection [113] , but an electron density minimum {(groove) similar %o
those found in Ge and S5i crystals. For an electron density level of

0.5 e1/A3, the ionic radius of Ga ijs 0.8 A, and that of As, 1.65 A. In the
direction [113| ,1it% is only 1.3 A for As. For an electron-density level

of 0.25 el A5, ¢a had an ionic radius of 1.3 A, while As had one gf

1.45 A. The following values were obtained for InAs: for 0.5 el/ :

In = 0.9 A; As = 1.2-1.1 A; for 0.25 el/A : In = 1.5 Aj As = 1.35 A.

There are 4 figures and 3 Soviet references.
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ASSOCIATION: Otdel fiziki tverdogo tela 1 poluprovodnikov Akademii nauk ' L
BSSR (Department of Solid-state Physiod and Semiconductors, °
Academy of Sciences BSSR)

SUBMITTED:  September 19, 1960

for As ions (I) and gallium ions (11) in Gais.

Legend to Fig. 2: 1lnf = gihi in GaAs for As ions (0-0-0) and Ga ions
(x-x-x2). . . ) o
Legend to Fig. 4: electron density distribution in the directions [111](a) = 2
and []15:] (0) in the (110) plane of a Gals unit cell; 1) el/A. R
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senttering factors and 1eC<rohi.voe

-snmipation, agreed fairly well with previous publiicaticns. The curves

structural amplitude squares {(F1g. 1a), referring to tne formula

. re constructed on the basia of the atsclute rafle~tion intensities

canw with even 1ndices, the sum of which can be divided by four, of the
reflections with eodd indires as well as of 4thoss with even irdices,

¥ o4 The same procedure #as applied for

ering factors of the S and Ga 1008 '

omins scattering fastors are - beginning l)<

ettt oof which s 1ndivisitie
omoutation of the atomic siac
The logarithms of the &

¢
+
u
3
.

¢ lires (Figz. 2). & deviation occurs

is indicazive of a non-Ggaussian distribution of the electror
values of be ard rGa were used to calculate electron density
The results obtained showed that on the electron-density level
n per ! AB" the ionic radius of Ga is about 0.5 A and that of
A, whereas for the level 0.5 el/A3 these values are 0.75 and
ively. This reveals the relative characters of the concepts of
and packing density- The point %o be stressed is that near
¢ the distance (5/8 5/8 5/8) the electron density between the
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Ga and Sb ions in the directions [111] and [113] in the (110) plane almos®

venishes. Fig. 4 ropresents the electron density distrivufion in the

: (110) plane of the GaSb unit cell. Attention is drawn to the "bridges" of
increased electron denzity betveen adjacent Ga and 5b ions. The authors
pelieve that the results of the present work will offer a better inaight
into the character of inieratomic jnyeraction with regard %o the physical

properties of GaSb. There are 4 figuies and 5 references: 4 Soviet-bloc
and 1 non-Soviet-bloc. . ' . : L><

otdel fizikil tverdogo tela i'polﬁprovodnikov Akadenii nauk
BSSR (Division of golid StatePhysics and Semiconductors of
hcademy of Sciences, BSSR).

SUBMITTED: December 12, 1960
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and phase transitions]Kristallizatsiia i fazo-

Minsk, Izd-vo Akad. nauk BSSR, 1962, 444 p.
(MIRA 16:2)

(Crystallization
vye perekhody.

1. Akademiya nauk Belorusskoy SSR (for Sirota).
(Crystals—Growth)
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ACCESSION NR: AT3001892 s/2912/62/0 0/000/0011/0058

AUTHOR: Sirota, N. N.

TITLE: Currentvstatvus and problems of the theory of crystallization. ,))

SOURCE: Kristallizatsiya 1 fazovy*ye perckhody".Minsk, 1zd-vo AN BSSR,1962; -
11-58

TOPIC TAGS: crystal, crystallization, growing, kinetics, thermodynamics,
nucleus, crystalliz.ation nucleus, surface energy, phase, boundary, electrocrys-
tallization, diffusion, heat transfer, mass transfer, lattice, phase diagram, Co

metastable, metastability, eutectic, eutectoid, autocatalytic, phase transformation.

ABSTRACT: This state-of-the-art survey paper embraces both the fundamental
problems of crystallization and its many direct or indirect links with many techno-
logical and industrial processes, phenomena of nature around us, and the biosci-
ences. The paper does not touch upon ce€ rtain special fields of crystallization,
such as in the process of zone melting, continuous casting, etc, Literature
sources are cited extensively. (I) The kinetics of crystallization processes. The
development, during the 1920's and 30's, of an understanding of the laws governing
the crystallization process with time, is broken down into the investigation of the
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kinetics of isothermal crystallization, investigations of togochemical nd chemical -
reactions, and others. The theory of the kinetics of crystallization has achieved
signiﬁcant progress to date, but ;s still far from perfect. In current theory, '
phase transformation ig regarded as proceeding rigorous conditions
exceptions, without conside ration of the change in ¢ i
phases, volumetric changes, autocatalysis effects,
growing crystals, the gradual exhaustion of impuri=_
ties, ioni ini phase into mutually isolated regions, etc. R |
Elementary proc i on and growth of crystallization nuclei. The
surface energy along the . sic reference is made to the classical

work of Kossel and Stranski. In the USSR, great attention has been focused on the
surface tension. V.X. Semenchenko and his students work actively on 2 solution.
The works of Ya.l. Trenkel, A.C. Samoylovich, and S.N. Zadumkin, the latter
through his investigations via the sO ' as-Fermi equati ‘are
attracting considerable inte rests<However, i n-ted that neither from the

theoretical nor £ 1 side have any substantial break-throughs
been scored in the estimation of the surface tension on the phase poundaries-in
solids. In this respect the recent efforts of A.A.Gorskiy are to be welcomed.
The most difficult problem in this sector appears to be that of the determination
of the surface energy on the boundary between liquid—solid and solid-solid phases.
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Elementary crystallization processes. Existing concepts on the elementary pro-
cesses of crystallization are based on D.B.Gibbs' and M. Vollmer's classical con-: "
cepts. Further developments, including those of Kossel and Stranski, developed
more fully by Stranski and Kaishew, relative to the energy of the bonding of atoms P
or ions on the surface of a growing crystal, are cited. The fluctuation theory and -
its cxperimental verification are set forth. The development of the theory of dis=-
locational spiral growth or dissolution of layers of crystals is traced from its be-!
ginning in 1945 at the hand of G.G. Lemleyn. Among the most important results of
this direction of investigation are the quantitative examination of the rate of growth
of a two-dimensional layer on 2 surface, the estimation of the normal rates of
growth of faces in dislocational, nucleus-free, spiral growth, and the partial elimi-
nation of the contradiction between experimental and theoretical values of super-
saturation required for normal growth. Contrary to the results of the Stranski-
Kaishew theory the author believes that the actual mechanism of growth of crystals
is a result of the presence of an amorphized, mobile, surface layer in the growing
crystal and is comparatively similar to the mechanism of growth of adrop. In
contrast to the growth of a liquid drop, there occurs in the growth of a crystal a
partial disordering of the surface layer, which is eliminated as the thickness in-
creases. Here it is not excluded that the formation of two-dimensional nuclei in a
number of cases can occur as a secondary process which does not exert as greata
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limiting effect as would appear from the Stranski-Kaishew theory. The author
presented these concepts at the First All-Union Crlstallization Conference and _
has meanwhile found experimental confirmations therefor. Flectrocrystallization
(2C). The literature touching on the subject is cited, and itis concluded that the
processes of EC, fundamentally, are described by the same expressions as are
other crystallization processes and that the study of EC processes benefits from
the advances of the gene ral theory of crystallization. Nonstationary crystalliza-
tion processes: Influence of diffusion and heat transfer. The process of crystalli-
zation is basically re garded to be 2 nonuniform process, even though in many
cases it may be stationary Or nonstationary. The literature adduced pertains to
the consideration of the heat-transfer process during crystallization, which occurs ©
because of the rejection of the heat of crystallization and, at times, even during .
the process of change of composition by diffusion. (III) . P.D. Dankov's principle

of dimensional and orientational correspondence. This principle (ZhFKh, v.20, ’
1946, 853) demonstrates convincingly that the effect of insoluble impurities and .- £
stranger base layers can be understood on the basis of the conceptions -of;the: - o ol
mechanism of spontaneous nucleation and the statistical-kinetic character of their’ *

growth. The developmen 'hi , including the formation of Widmanstitren,

etructures, is traced through the literature. Topochemical oxidation and reduct.on
processes are also characterized by the presence of 2 crystallographic affinity P
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along the phase boundary. The impact of the Dankov principle and theory on the
understanding of these processes is traced. (IV). The effect of elastic deforma-
tion and pressure on the crystallization process: Primacy in this field is attri-
buted to P. D. Dankov also. The complex history of this particular sector is de-~
veloped. Attention is directed to recent works, in connection with the problem of
martensite transformation, on the consideration of the elastic energy during the
appearance of crystals of a new phase and the determination of the change of :
thermodynamic potential related thereto. (V). Crystallization processés in multi-
component systems. The literature pertaining to the investigation of processes in
which a new phase of a different composition than the initial one appears is sur-
veyed. In this sector it appears that no more than a statement of the problems of -
the theory of crystallization of solid solutions (mixed crystals) and of the crystalli- . '
zation of multicomponent systems is at hand. (VI). The theory of the formation of
metastable phases. The development of this theory and that of the boundaries of
metastability is traced. The re sults of the quantitative examination of the problem
of the causes and conditions of the formation of metastable phases have permitted '
the solution of a number of important scientific and practical problems and, in
particular, a study of the conditions that govern the existence of metastable phase
diagrams and the factors that determine the thermodynamic and kinetic conditions .
of the formation of metastable phases and, lastly, an examination, from these
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..-—wpoints of view, of the phenomenon of "recovery," that is, the appearance of meta--

. ..stable phases during dispersion hardening.fpAmong the important problems in '

this sector cited is the problem of the causes of the change in composition of the
precipitating phases during anneal of quench-hardened steel, the isothermal aus- .
tenite transformation, and other experimental facts concerning the changes in '
composition of carbideg during the anneal of quenched special and carbon steels.

. ~-The-theory of gutectic \ahd eutectoid crystallization: Special attention ja focused on
the formation of a shielding layer of initial phase which affects the process of
diffusion of the crystalline matter of the new phase. In many instances, the exist~
ence of such a shielding layer appears to be a limiting factor for the mechanism

.. .and kinetics of the process. The literature on the effect of inclusions on the pro- !
cess of crystallization or phase transformation, such as that of graphite in steel
and of sulfides and others that affect the process of transformation of supercooled -
austenite, is mentioned. Effect of stresses on the processes of crystallization:
Autocatalytic processes. The literature on the autocatalytic processes, in which .. !
the precipitation of a new phase along certain crystallographic planes and directions .
produces stresses which, in return, stimulate an acceleration of the precipitation ’
;along the same directions, is briefly surveyed. Conclusions: The author is not
certain whether the development of the science of crystallization in recent years
has brought forth more answers to existing problems or more new problems that
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dimensionality of the growin
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dependence of the crystallization parameters,

with due consideration of the presence of a crystallization-shielding layer.

(8) The theoretical development of spe
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transformations, and, especially, crystallization proces ges in films and the for-
mation of single crystals. (9) A theoretical examination of real nonstationary
crystallization processes, determined by the conditions of heat rejection and heat
and mass transfer, in connection with the general problem of crystallization. :
(10) A theoretical inve stigation and development of methods for the growing of
single crystals with prescribed densities of defects and with prescribed (controlled)
filling of energy levels of various impurities. (11) Theoretical development of new
methods for the growing of single crystals and specific methods of recrystallization,
jncluding such methods 2s floating-zone melting, the Chokhral'skiy method, etal.

LV mevelooment ol 2 —ethod ol zutorzszivmic 202 cooperziive DrOCEESES of crys-

v
}

seoretical developrmenl of

cailizaczion and transio rmations, and 2:xpe rimental and t

crystallization problems which accompany the electrically produced break-up of
crystals, etc. The cooperation of 2 broader circle of physicists and physical

mathematicians, 2as well as the use of electronic computers, is invited. Orig.art.
nas: 19 figures.

ASSOCIATION: none

SUBMITTED: 00 DATE ACQ: 16Aprb63 ENCL: 00

suUB CODE: CH, PH, MA. NO REF SOV: 116 OTHER: 046
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é ~ | AUTHOR: A Sirota, N. N.
TITLE: Th; dé%f"fe::‘;;f“if;ipurities on the process of crxstallizatiorl (effect of
9 inoculants, influence of their crystallochemical affinity)

SOURCE: Kristallizatsiya 1 fazovyye perekhody®, Minsk, Izd-vo AN BSSR,
) 1962, 82-106

TOPIC TAGS: crystal, crystallization, crystallography, phase, transformation, |-
change, inoculation, inoculant, impurity, addition, affinity, c;'ys;allochemical, )
i crystallographic :

ABSTRAGT: This paper examines the characteristics of the action of inoculants
and impuritiesfpf various types on the crystallization process and the mechanism
| of their effect from the point of view of the theory of spontaneous crystallization
i{SC). The examination poses these problems in their most general form, assum-= i—
! |ing that the discussions and conclusions may be applied to specific instances of '
| crystallization from a gaseous phase and from a fusion, and, in the latter case,
! either from the fusion itself or through recrystallization in the solid state. Four |—

' general classes of inoculant impurities are distinguished: (1) Inoculants that act
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“on the process of cryatallization as solid extraneous -inclusions (usually in a highly
dispersed state); (2) inoculants that go into solution and which affect the cryatallidd
zation process primarily by altering the composition of the phase interfaces and of
the regions of the parent. phase with an increase in the apecific free energy (SFE); |
{3) various external effects that create nonuniformities in the astructure, the physiy
cal and chemical state of the substance, and, consequently, nonuniformities of the
magnitude of the SFE and of the chemical composition in various regions of the
!parent phase; (4) selfinoculation, The present study is limited to an analysis of
the effect of inoculant impurities of the first class (inclusions), the second class
(surface-active substances that go into solution), and the»fourlih class (selfinocula~
tion). A further subdivipion of these classes is specified and tabulated, Two im-
portant subjects of crystallization theory are entertained, namely, the SC of new-
phase nuclei on impurities and the role of the dimensional and orientational corre-
spondence between the lattices of the inclusions and those of the germinating new
iphase in the processes of germination and growth of its nuclei. These problems l
‘are examined in two sections: (1) The mechanism of the effect of the inclusions on!
.the crystallization process. - The effects of chemically noninteracting and crystal-
lpgr ically ponaffine inclusions on the crystallization process are attributed to
:fﬂg P°RP°W%“2, faetors: The inclusions can otYfer ready sugfaces, at the boundary of . .
,which germination of new-phase nuclei is facilitated. The impurity surfaces can - |
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offer a germination opportunity through their surface nonuniformities and presence
of fissures., The dispersivity of the inclusions on nucleus formations and the
growth of new-phase crystal germs can be great because of their disturbing effect
on the layer of surrounding phase and differences in surface energy. Adsorptional
phenomena between impurity and parent phase can also aid the crystallization pro-
cess. Each of these factors is analyzed theoretically. The reasonings adduced iny
'dicate convincingly that, as a rule, inclusions of various degree of dispersivity can
affect the germination rate of new-phase centers within a broad range of supercool-
ing and time. The nucleus-germination process on inclusions can have a purely
fluctuational character; here, as a rule, the work of nucleus germination on the
impurities will be intermediate between the work of the formation of 3-dimensional
land 2-dimensional nuclei. Further quantitative analysis of these qualitative reason-
ings is desirable. (2) The mechanism of the effect of chemically noninteracting,
but crystallographically affine, impurities on the crystallization process. This
section deals with the existence of inoculants which have a crystallographic affinity
with the new germinating new phase and on which the new phase can form directly i -
as well as on an interlayer and can continue to grow in accordance with the crys-
ltallography of the interlayer. Such inoculants constitute ready crystallization ,
' centers. The probability of ge rmination of two-dimensional new-phase nuclei on

the faces of these inclusions is approximately equal to the probability of the
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| germination of two-dimensional nuclei on the faces of three-dimensional new-phas
nuclei, Various special problems in this process are analyzed, Among the im-
portant problems of the effects of soluble impurities we note the problems of their
effect on the form of growing and dissolving crystals and on the rate of their
growth and dissolution. These problems are linked directly with the entire com-
plex of prcblems of the adsorption of impurities on various crystal faces and with
the problem of the effect of impurities on the structure of the parent phase of a
solid or liquid solution or fusion. This second portion of the present study will be
published in the second volume of "Kristallizatsiya i fazovyye perekhody {Crystal-
t1lization and phase transformations).”"” Orig. art. has 9 figures and 2 tables.
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_ the dissolution of small cryst

another vessel in which cfrculating cold water supersaturated the solution.
" tallization began on a small crystal, 3-4 mm in siz
which had been fastened on'a holder in such a way t
_of a microscope sighting tube, parallel to the visual ray, and was oriented suitably
relative to the flow lines of the supersaturated solu
: Micrometric readings were made eyery 4-5 hrs at
{(5S))every 45-60 min at elevated degrees of SS. The rate of change of translation
. (RC) of the face (001) as a function of T for various degrees of supercooling grows
In the vicinity of that T (in the 35-45° range) the RC
The RC of the (110) face behaves
It increases with increasing T up to 46-47°, drops slightly in the 47-
With more elevated degrees of supercooling

the RC anomaly near the Curie T decreases and vanishes completely for a super=:

~up to T close to the Curie T.
decreases. Above 45° it grows again sharply.

differently:
. 50° interval, and then grows again.
' cooling of 1.4°C, Orig. art, has 4 figs.
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TITLE: Changes in heat conductivity and linear exp;nsion coefficient in the vicinity +
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1962, 439-445 '
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' : er~describes an experimental investigation of the char}ge in :

. ﬁiii%:gxz;iv’f;e (I?Iaé:) and the linear expansion coefficient (LEC) of tzi%lé;cmstul_fa.-te . !
(TGS) along the axes [100], [010] , and [001] between 20 and 0°C, a en:nt

perature (T) range that comprises the se1gnette-e1ec,tr1cal transformatx?n segrx};alf- -
‘of TGS (47-50°C). . Measurements of the HC were performed as follows: Two .
crystals were fitted together closely along the (0‘01),p1ane, and a heater wire and a )
- thermocouple were clamped between them at a distance of .6-7.mm from one '
another. HC along the [100 ] axis was determined by orienting the heater wire |
|
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‘and the thermocouple along the axis [010] . HC along the axis [010] was
measured by orienting the two wires along the axis [100] . A heat pulse was im-
parted by energizing the heater wire, and the change in T, the time required to at-
tain the T maximum, and the maximum-~T value were measured. The HC curve vs.
T in the direction [100 ] shows a nearly linear decrease up to the Curie point;
above the Curie T, the decrease continues linearly, but ata smaller slope. The
HC-vs.-T curve in the direction [010] is nearly linear from 20°C to the Curie
point, rises toa hump at 50-51°, -and then continues with the same slope-as the
initial segment. These ainomalies are attributed to a change in the character of the
thermal motions of the ions. The measurements of the LEC were performed with
a quartz dilatometer, T steps of 5 to 6° were reduced to 0.4-0.5° in the vicinity of
the Curie T. Hold: 20-30 min., Specimens were cut from a TGS single crystal in
the form of parallelepipeda 3x3 mm in cross section, 18-25 mm long. Specimens

_ cut along the axes [100] and [010] exhibit a nonlinear decrease. in-lengthup to
the Curie point and a linear indrease beyond it. The exact opposite occurs with '
specimens cut along the axis {o01] . The results obtained concur with those of
the X-ray tests by Z.1. Yezbkiva, et al. (Kristallografiya, v.l, no.l, 1956). )
Wherever differences_are noted, such as those in the character of the change of the
LEC along the [010] axis and some of the differences in the absolute values of

the LEC, the present testing method is regarded to be more accurate than the
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X-ray method. The tensor surfaces of the LEC at 30°, 40°, and 50°C are drawn

both in cross section and inisometric representation. The isometric images of the
tensor surfaces below and above the Curie point show that at the Curie point there

is not only a rotation of the surfaces, but alsoa deformation, as a result of which

increased internal stresses arise in the TGS crystal. Orig. art, has 6 figs.
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TITLE: Investigating kinetics of Zns film formation during reactive daif-
fusion of sulfur into zinc

PERIODICAL: Akademiya nauk BSSR. Doklady. V- 6, no. 10, 1962, 626 - 628

TEAT: The authors studied the rate of ZnS £11m formation on various faces
of a Zn single crystal during the interaction with sulfur vapors, as 2 function
of time and temperature. Kinetics of 7nS film formation on 1iquid metal sur-
faces was also investigated. 7n single crystals were grovn by zonal recrystalli-
zation, 2n of 99.99% purity was used as initial material. piffusion annealing
was performed in a glass ampoule evacuated to 5 - 1077 mm Hg. The thickness of
the films, as @& tunction ot time at temperatures ranging rrom 320 - MSOOC was
getermined. The results obtained confirm the theory that the reactive diffusion
obeys the parabolic taw. The coefficient of diffusion as a function of tempera-
ture obeys the exponential law. To determine the process of ZnS f£ilm formation
on Zn the pre—exponential ractor (D = 1.2 ° 1072 eme/sec) and activation energy
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(q = 32 F 3 kcal/mole) were graphically found. The coefficient of reactive dii-
fusion as a function of temperature for the process investigated can then be ex-
pressed by equation _ 32000 + 3000

-2 RT
D=1.2.20 "¢ em?/sec.

The process oi ZnS film formation on molten metal surfaces at 430 - 600°C also
obeys the parabolic law, Values of logarithms of diffusion coefficients lie well
- on the straight line ln D(I/T), obtained for the reactive diffusion in Zn single-
crystals. There are 2 figures.

AS3OCIATION: Otdel iiziki tverdogo tela i poluprovodnikov, AN BSSR (Division of
Physics of Solids and Semiconductors, AS BSSR)

SUBMITTED: June 19, 1952
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an approximation it is possible to calculate electron density at any point
of a unit cell as well as the radial distribution of the 3d-electrons which
cause ferromagnetism. Fig. 2 illustrates the electron density (Pig. 2a)
and the radial density of 3d-electrons in the three metals studied. The
graphs show that the electron density in all three metals attains a maximum
near the center of the nucleus. On the other hand, the radial electron
densities attain maxima at 0.44 for nickel, at 0.40 ] for iron; and at
0.39 & for cobalt (Fig. 2b). Further discussions on the basis of experi-
mental data about the amplitudes of atcmic scattering (G, W. Brindley:
Prnil, Mag., 21 778 (1936?) lead to the conclusion that the "magnetic”
electrons do not exert any essential influence upon electron density between
the nickel atoms. There are 4 figures and 4 references: 1 Soviet-bloc and
3 non-Soviet-bloc.
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TITLE: Distribution or the electron density determinable by
experiment in crystals and the diamagnetic susceptibility
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TuKT:  The diamagnetic susceptibility of simple cryshtals and semiconductors
i avtermined by X-ray studies from the intensity distribution of
M

scattered K-ruys. Ane electron density in the lattice of a monatomic
crystal can be spiit into two components: Q= e r Qye Most of the
[

electrons chiefly those near the nucleus have a Gaussian distribution, «,-

The distribution Q, of the remainder must be determined by experiment.

Consequently, +tne diamagnetic susceptibility is made up of two parts:
X= X1 + Xy The indices 1 and 2 refer to the electrons witn Ceussian

distrivpution and the renainder, respectively, as above. Here,
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